The role of runt-related transcription factor 2 (Runx2) in the late stage of odontoblast differentiation and dentin formation.
Runx2, of the Runx family, is an essential transcription factor that controls bone and tooth development by regulating osteoblast and odontoblast differentiation. However, the function of Runx2 in late stage odontoblast differentiation is not clear. We studied the function of Runx2 in dentinogenesis by generating transgenic mice expressing Runx2 specifically in odontoblasts. We observed dentin formation in postnatal day 3 (P3), P7 and P28 mice and measured the expression levels of Runx2 and matrix proteins in dentin. The odontoblasts in transgenic mice (Tg) lost their tall columnar shape and polarization and dentinal tubules were absent. The dental pulp chamber was dramatically enlarged and the dentin in Tg mice was thinner. Osteoblast-like cells were seen instead of normal odontoblasts and were embedded in a bone-like matrix, indicating that dentin formation was replaced with bone. Predentin was disorganized possessing lacunae that contained odontoblasts. The mandibular molars of Tg mice showed noticeable defects by Micro-CT. Using quantitative real-time PCR, the expression of dentin matrix proteins, particularly dentin sialophosphoprotein (DSPP), was found to be upregulated in 3-day-old Tg mice and downregulated at 1 month of age. These findings indicate that Runx2 inhibited odontoblast terminal differentiation and induced transdifferentiation of odontoblasts to osteoblasts at the late cell differentiation stage. Therefore, Runx2 should be inhibited in odontoblasts to encourage normal cell maturation, differentiation and dentinogenesis.